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(54) Electronic mail communication apparatus, electronic mail system and electronic mail 
communication method 



(57) The control section (507) of a PDA (5) incorpo- 
rating a radio communication function adds each of sub- 
address as identifiers to the mail address allocated to 
one account. The subaddress classify the mail address 
as a plurality of destinations. The control section (507) 
transmits an electronic mail to which the subaddress is 



added to a mail server (3). The control section (507) 
also discriminates the subaddress added as an identi- 
fier to an electronic mail by accessing a mailbox (38) in 
the mail server (3). and receives the electronic mail to 
which the subaddress is added. 
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Description 

[0001] The present invention relates to an electronic 
mail communication apparatus, electronic mail system, 
and electronic mail communication method which use 
subaddress, each of which is added to a mail address 
corresponding to each account to classify the mail 
address into a plurality of destinations. 
[0002] Recently, information communication networks 
using communication systems such as the Internet, per- 
sonal computer LANs, and personal computer commu- 
nications have been greatly spread in offices, homes, 
and the like. 

[0003] An electronic mail application as one of the typ- 
ical network applications can connect different types of 
communication systems, e.g., the Internet and a per- 
sonal computer LAN, as well as the same type of com- 
munication systems, and hence is used as an 
indispensable communication means. 
[0004] At present, a portable terminal such as a note- 
book personal computer or PDA (Personal Digital 
Assistant) can transmit/receive electronic mail on the 
move by a PHS (Personal Handyphone System: sec- 
ond-generation cordless phone system) capable of dig- 
ital transmission at 32 kbps or a digital portable 
telephone set that can receive a packet communication 
service. 

[0005] For example, an electronic mail system using 
the Internet will be described. An electronic mail sender 
accesses the mail server at the transmitting end through 
a public telephone network or the like to searches for a 
mail server at the receiving end (destination) in accord- 
ance with a predetermined program. The electronic mail 
is stored in the receiver's mail box in the mail server at 
the receiving end. The receiver reads out the electronic 
mail addressed to him/her and transmits a reply elec- 
tronic mail. 

[0006] In such electronic mail transmission/reception, 
one mail address conforming to the rule "ID (user's 
name or the like)" @ "organization to which the user 
belongs" "country name" is generally allocated to one 
account. The user at the transmitting end designates 
the mail address of the transmission destination as a 
destination, and transmits electronic mail to the mail 
server in which the mail address of the transmission 
destination is registered. The user at the receiving end 
reads out the electronic mail addressed to him/her from 
the his/her mail box in the mail server. 
[0007] In the above situation, a plurality of users may 
want to use one account. In this case, the following 
problems are posed. 

[0008] First, when, for example, all the members of a 
family use one mail address allocated to one account, 
all the members can access every electronic mail 
regardless of any user of the family to which the elec- 
tronic mail is transmitted. Therefore, the privacy of each 
member of the family cannot be protected. 
[0009] Second, since the privacy cannot be protected 



for the above reason, a sender who wants to transmit 
electronic mail to a specific individual cannot transmit 
the electronic mail in a casual manner because the 
electronic mail may be read by users other than the one 

5 whom the sender wants to transmit the mail. 

[0010] Third, when a user receives an electronic mail 
addressed to him/her, he/she simultaneously receives 
electronic mail addressed to other users allocated to the 
same account. For this reason, a longer period of time 

io than is necessary is required for connection to a pro- 
vider or the like, resulting in an increase in communica- 
tion expense. 

[0011] Fourth, in some case, a user may receive an 
electronic mail addressed to another user allocated to 
is the same account even if there is no mail addressed to 
him/her, resulting in waste in various points, e.g., com- 
munication expenses, time, and the power consumed 
by a communication terminal. 

[0012] If, however, all the members of the family 
20 respectively acquire accounts, the charge correspond- 
ing to the number of accounts is required, resulting in an 
increase in expense. 

[001 3] Furthermore, when a user is to individually use 
this system, he/she may want to use electronic mail in 
25 different ways in accordance with the contents. In this 
case as well, the user must acquire accounts equal in 
number to the number of ways in which electronic mail 
is used. 

[0014] The present invention has been made in con- 
30 sideration of the above situation, and has as its object to 
provide an electronic mail communication apparatus, 
electronic mail system, electronic mail communication 
method, and electronic mail transmission method which 
can send electronic mail to a plurality of destinations, as 
35 needed, by adding each of subaddress to the mail 
address allocated to one account. The present inven- 
tion has the following characteristics. 

(1) According to the present invention, there is pro- 
40 vided An electronic mail communication apparatus 
comprising subaddress adding means for adding a 
subaddress to a mail address, the subaddress clas- 
sifying the mail address into a plurality of destina- 
tions, and transmission means for transmitting 
45 electronic mail to which the subaddress is added by 
the subaddress adding means. 

[001 5] An electronic mail communication apparatus 
preferably comprises subaddress designating means 

so for designating a subaddress which is added to a mail 
address to classify the mail address into a plurality of 
destinations, and reception means for receiving elec- 
tronic mail .to which the subaddress designated by the 
subaddress designating means is added. 

55 [0016] According to this configuration, the electronic 
mail communication apparatus at the transmitting end 
can transmit electronic mail to the mail server after add- 
ing a subaddress to the mail address of the electronic 
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mail by using the subaddress adding means. The elec- 
tronic mail communication apparatus at the receiving 
end designates a subaddress by using the subaddress 
designating means, and receives the electronic mail to 
which the designated subaddress is added from the 
mail server. This allows electronic mall communication 
using mail addresses to which subaddress are respec- 
tively added. 

[001 7] A user cannot therefore access any electronic 
mail addressed to others, and hence privacy can be 
protected unlike the conventional case in which all the 
members allocated to the same account can access 
every electronic mail. 

[0018] In addition, since electronic mail can be 
addressed to a specific user by using a subaddress, the 
user at the receiving end can read out only the elec- 
tronic mail addressed to him/her without accessing 
electronic mail addressed to others. This can shorten 
the communication time, and savings in time, communi- 
cation expense, and charge for electricity can be 
expected. 

[001 9] It is preferable that the electronic mail commu- 
nication apparatus further comprise reception means 
for receiving electronic mail to which no subaddress is 
added. 

[0020] According to this configuration, when electronic 
mail to which the subaddress designated by the subad- 
dress designating means is to be received, not only this 
electronic mail but also electronic mail having a mail 
address which corresponds to the account but has no 
subaddress can be received. 

[0021] Preferably, the electronic mail communication 
apparatus further comprises reception condition stor- 
age means for storing reception conditions correspond- 
ing to subaddress, and in which the reception means 
selectively receives an electronic mail based on the 
reception condition corresponding to the subaddress 
added to the mail address. 

[0022] In addition, there is provided an electronic mail 
communication apparatus comprising reception condi- 
tion storage means for storing reception conditions cor- 
responding to subaddress. the subaddress being added 
to a mail address to classify a mail address into a plural- 
ity of destinations, and reception means for selectively 
receiving an electronic mail based on the reception con- 
dition corresponding to the subaddress added to the 
mail address. In this case, it is preferable that the recep- 
tion means receives an electronic mail to which no sub- 
address is added. 

[0023] According to this configuration, since the 
. reception conditions are stored in the storage unit, only 
electronic mail to which a subaddress corresponding to 
the reception conditions are added can be received. 
This can impose restrictions on electronic mail that can 
be received in accordance with situations. 
[0024] There is also provided an electronic mail com- 
munication apparatus comprising reception means for 
receiving an electronic mail, terminal information stor- 



age means for storing terminal information which makes 
communication terminals correspond to a subaddress 
which is added to a mail address to classify the mail 
address into a plurality of destinations, and notification 
5 means for specifying a communication terminal corre- 
sponding to the subaddress added to electronic mail 
received by the reception means on the basis ol the ter- 
minal information, and informing the specified commu- 
nication terminal, of the reception of the electronic mail 
w addressed to the specified communication terminal. 
[0025] According to this configuration, the communi- 
cation terminal corresponding to the subaddress added 
to the electronic mail received by the reception means 
can be specified on the basis of the terminal infer ma- 
is tion, and the electronic mail to which the subaddress is 
added can be transmitted to the specified communica- 
tion terminal. By registering the terminal information, 
therefore, electronic mail can be received regardless of 
whether the terminal is located indoors or outdoors. 

20 

(2) According to the present invention, there is pro- 
vided an electronic mail communication system 
comprising a base station and electronic mail com- 
munication apparatuses in which, the base station 
25 comprising, reception means for receiving an elec- 
tronic mail, storage means for storing the corre- 
spondence of subaddress classifying the mail 
address into a plurality of destinations and the elec- 
tronic mail communication apparatuses and trans- 
30 mission means for transmitting the electronic mail 
to one of the mail communication apparatuses cor- 
responding to the subaddress added to the elec- 
tronic mail received by the reception means on the 
basis of the correspondence stored in the storage 
35 means. 



[0026] According to this configuration, since a mail 
address to which a subaddress is added is set a user 
can receive only electronic mail addressed to him/her 
40 without acquiring any individual account. This shortens 
the communication time, and savings in time, communi- 
cation expense, and charge for electricity can be 
expected. 

[0027] It is preferable that the electronic mail commu- 
45 nication system comprises a mail server for managing 
electronic mail in units of mail addresses allocated to 
accounts, and an electronic mail communication appa- 
ratus communicated with the mail server, the mail 
server comprising in which reception means for receiv- 
50 ing electronic mails having an address and a subad- 
dress classifying a mail address into a plurality of 
destinations and storage means for storing the elec- 
tronic mail received by the reception means in units of 
the subaddress. 
55 [0028] According to this configuration, in the mail 
server, the reception means receives electronic mails 
having an address and a subaddress. and each of elec- 
tronic mails is stored in the storage means in units of 
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subaddress, thereby allowing electronic mail manage- 
ment based on the subaddress. 
[0029] In the electronic mail communication system, 
the mail server comprises storage means for storing ter- 
minal information which makes the respective subad- 
dress correspond to other communication terminals and 
transmission means for transmitting the electronic mail 
to one of the mail communication terminals correspond- 
ing to the subaddress added to the electronic mail 
received the reception means on the basis of the termi- 
nal information stored in the storage means. 
[0030] According to this configuration, the mail server 
transmits the electronic mail to the mail communication 
terminal corresponding to the subaddress added to the 
electronic mail on the basis of the terminal information 
stored in the storage means. By storing the terminal 
information, therefore, electronic mail can be received 
regardless of whether the terminal is located indoors or 
outdoors. 

[0031 ] According to the present invention, there is pro- 
vided an electronic mail communication system com- 
prising a mail server for managing electronic majl in 
units of mail addresses allocated to accounts, and an 
electronic mail communication apparatus, wherein the 
electronic mail communication apparatus comprises 
subaddress adding means for adding the first subad- 
dress to a mail address, the subaddress classifying the 
mail address into a plurality of destinations, transmis- 
sion means of transmitting an electronic mail to which 
the first subaddress is added by the subaddress adding 
means, reception means for receiving an electronic mail 
having a mail address to which a predetermined subad- 
dress is added, the mail server comprises reception 
means for receiving electronic mail having a mail 
address to which the second subaddress is added, and 
storage means for storing the electronic mail received 
by the reception means in units of the second subad- 
dress. 

[0032] According to this configuration, the electronic 
mail communication apparatus causes the subaddress 
adding means to add the first subaddress to a mail 
address, and the mail server causes the reception 
means to receive a electronic mail having a mail 
address to which a predetermined subaddress is 
added. The mail server causes the reception means to 
receive the electronic mail having a mail address to 
which the second subaddress is added, and the mail 
server causes the storage means to storage the elec- 
tronic mail received by the reception means in unit of 
the second subaddress. 

[0033] Electronic mail communication can therefore 
be performed by using mail addresses to which subad- 
dress are respectively added. This allows individual 
management of electronic mail without individually 
acquiring an account. 

[0034] When, therefore, a plurality of users are to use 
one account, a user cannot access any electronic mail 
addressed to others, and hence privacy can be pro- 



tected unlike the conventional case in which all the 
members can access every electronic mail. 
[0035] In addition, since electronic mail can be 
addressed to a specific user by using a subaddress, the 

5 user at the receiving end can read out only the elec- 
tronic mail addressed to him/her without accessing 
electronic mail addressed to others. This can shorten 
the communication time, and savings in time, communi- 
cation expense, and charge for electricity can be 

10 expected. 

(3) According to the present invention, there is pro- 
vided an electronic mail communication system 
which includes a mail server for managing elec- 

15 tronic which includes a mail server for managing 
electronic mail in units of mail addresses allocated 
to accounts and in which a plurality of communica- 
tion terminals are connected to the mail server, 
wherein the mail server comprises reception 

20 means for receiving an electronic mail having an 
address and a subaddress classifying a mail 
address into a plurality of destinations and storage 
means for storing the electronic mail received by 
the reception means in units of subaddress. 

25 

[0036] According to this configuration, the mail server 
causes the reception means to receive the electronic 
mail having an address and a subaddress, and stores 
the electronic mail in the storage means in units of sub* 
30 address. This allows electronic mail management using 
subaddress. 

[0037] In the electronic mail communication system, 
the mail server preferably comprises storage means for 
storing terminal information which makes the respective 

35 subaddress correspond to other communication termi- 
nals and transmission means for transmitting the elec- 
tronic mail to one of the mail communication terminals 
corresponding to the subaddress added to the elec- 
tronic mail received the reception means on the basis of 

40 the terminal information stored in the storage means. 
[0038] According to this configuration, the mail server 
transmits the electronic mail to the communication ter- 
minal corresponding to the subaddress added to the 
electronic mail received by the reception means on the 

45 basis of the terminal information stored in the storage 
means. By storing the terminal information, therefore, 
electronic mail can be received regardless of whether 
the terminal is located indoors or outdoors. 

so (4) According to the present invention, there is pro- 
vided an electronic mail communication apparatus 
which transits/receives data to/from a base station 
including position registration means, comprising 
storage means for storing positional conditions for 

55 reception of an electronic mail and subaddress 
classifying a mail address into a plurality of destina- 
tions in correspondence with each other and recep- 
tion means for collating the positional conditions 
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with position information of the electronic mail com- 
munication apparatus which is received 'from the 
position registration means of the base station, and 
receiving electronic mail to which a subaddress cor- 
responding to a reception condition that allows 5 
reception of the electronic mail is added. 

[0039] According to this configuration, the position 
information received from the base station is collated 
with each reception condition input by the user in 10 
advance and stored in the storage means to discrimi- 
nate a subaddress corresponding to the condition that 
allows reception, and the electronic mail to which the 
subaddress is added is received by the reception 
means. By setting reception conditions, therefore, the is 
reception of electronic mail can be controlled in accord- 
ance with the conditions. 

[0040] This allows a user to perform reception control 
in accordance with places or the like. For example, the 
user can selectively receive business electronic mail 20 
and private electronic mail. 

(5) According to the present invention, there is pro- 
vided an electronic mail communication method in 
an electronic mail system, comprising transmitting 25 
an electronic mail after adding each of subaddress 
to the electronic mail, the subaddress classifying 
the mail address as a plurality of destinations. 

[0041] According to this configuration, electronic mail 30 
communication can be performed by using mail 
addresses to which subaddress are respectively added. 
This allows individual management of electronic mail 
without individually acquiring an account. 
[0042] When, therefore, a plurality of users are to use 35 
one account, a given user cannot access any electronic 
mail addressed to others, and hence privacy can be 
protected unlike the conventional case in which all the 
members can access every electronic mail. 
[0043] In addition, since electronic mail can be 40 
addressed to a specific user by using a subaddress, the 
user at the receiving end can read out only the elec- 
tronic mail addressed to him/her without accessing n 
electronic mail addressed to others. This can shorten 
the communication time, -and savings in time, commu- 45 
nication expense, and charge for electricity can be 
expected. 

[0044] When a given user is to privately use one 
account, he/she can use one mail address classified as 
a plurality of addresses by using subaddress. This so 
allows electronic mail management in accordance with 
application purposes. 

[0045] In addition, according to the present invention, 
there is provided an electronic mail communication 
method in an electronic mail system, comprising receiv- 55 
ing an electronic mail to which a mail address corre- 
sponding to an account is added, and an electronic mail 
to which a subaddress is added, the subaddress classi- 



fying the mail address as a plurality of destinations. 
[0046] According to this configuration, not only elec- 
tronic mail having a subaddress and addressed to a 
given user but also electronic mail having a mail 
address corresponding to the common account are 
received. When, therefore, a plurality of users are to use 
one account, each user can receive private electronic 
mail and electronic mail addressed to all the users. 
[0047] Furthermore, electronic mail can be transmit- 
ted to all the users by only adding the mail address cor- 
responding to the account to the electronic mail. This 
can save the trouble of transmitting electronic mail to 
each user. 

[0048] The invention can be more fully under stood 
fiom the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 shows the schematic configuration of an 
electronic mail communication system 1 according 
to the first embodiment. 

FIG. 2 is a circuit block diagram of the mail server 3 
of FIG. 1. 

FIG. 3 is a circuit block diagram of the PDA 5 incor- 
porating the communication function of FIG. 1 . '■ 
FIG 4 is a circuit block diagram of the personal 
computer 6 of FIG. 1. 

FIG. 5 shows an example of the mail address book 
stored in the storage medium 68 of FIG. 4. * 
FIG. 6 is a flow chart showing the transmission 
processing of an electronic mail of the PDA 5 incor- 
porating the radio communication function in the 
first embodiment. 

FIG. 7 is a flow chart showing the reception 
processing of one electronic mail of the PDA 5 
incorporating the radio communication function in 
the first embodiment. 

FIG. 8 is a flow chart showing the second reception 
processing of an electronic mail of the PDA 5 incor- 
porating the radio communication function in the 
second embodiment 

FIG. 9 shows the schematic configuration of an 
electronic mail communication system 10 accord- 
ing to the third embodiment. 

FIG. 10 is a circuit block diagram of the indoor base 
station 9 of FIG. 9. 

FIG. 11 shows an example of the local mail box 
914a stored in the storage medium 914 of FIG. 10. 
FIG. 12 is a flow chart showing the reception notifi- 
cation processing of an electric mail of the indoor 
base station of FIG. 9 in the third embodiment. 
FIG. 13 is a flow chart showing the reception 
processing of an electric mail of the PDA 5 incorpo- 
rating the radio communication function of FIG. 9 in 
the third embodiment. 

FIG. 14 is a flow chart showing the transmission 
processing of an electric mail of the indoor base 
station of FIG. 9 in the third embodiment. 
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[0049] The first to third embodiments of the present 
invention will be described below with reference to the 
accompanying drawings. 

(FIRST EMBODIMENT) 

[0050] The schematic configuration of an electronic 
mail communication system will be described first with 
reference to FIG. 1. FIG. 1 shows the schematic config- 
uration of an electronic mail communication system 1 
according to the first embodiment. 
[0051 ] Referring to FIG. 1 , in the electronic mail com- 
munication system 1, a radio telephone set (e.g., PHS 
or cellular phone) 7 connected to a PDA 5 incorporating 
a radio communication function (e.g., PHS or cellular 
phone) or notebook PC 8 is accessing, through a radio 
base station 4, a mail server 3 connected to a public 
network 2. A personal computer 6 can access the mail 
server 3 through a communication line such as a tele- 
phone line, ISDN (Integrated Services Digital Network) 
line, or leased line. 

[0052] Referring to FIG. 1 , of the various servers pre- 
pared in a provider, a personal computer communica- 
tion company, or the like, the mail server 3 is a computer 
conforming to the electronic mail transfer protocol 
SMTP (Simple Mail Transfer Protocol) (an electronic 
mail protocol to be used under a TCP/IP environment) 
or the like. The mail server 3 is connected to the public 
network 2 through a router (not shown), and serves to 
manage electronic mail in units of mail addresses 
assigned to the respective accounts. More specifically, 
the mail server 3 transmits electronic mail to the 
address of a predetermined user, receives electronic 
mail addressed to a registered user, and stores it in a 
predetermined memory area. 

[0053] FIG. 2 is a block diagram showing the sche- 
matic configuration of the mail server 3. 
[0054] Referring to FIG. 2, the mail server 3 is com- 
prised of a CPU 31, an input unit 32, a RAM 33. a dis- 
play unit 34, a printer 35, a communication control 
section 36, a storage unit 37, and a storage medium 38. 
The respective components except for the storage 
medium 38 are connected to each other through a bus 
39. 

[0055] The CPU (Central Processing Unit) 31 reads 
out an electronic mail management application program 
from the storage medium 38 in the storage unit 37, 
stores it in the work memory area in the RAM 33, and 
executes various types of electronic mail management 
processes in accordance with the electronic mail man- 
agement application program stored in the RAM 33. 
Each of these electronic mail management processes is 
performed in units of mail addresses assigned to the 
respective accounts. The process result is stored in the 
work memory in the RAM 33 and displayed on the dis- 
play unit 34. The process result stored in the work mem- 
ory is stored in a corresponding memory area in the 
storage medium 38 in the storage unit 37. 



[0056] The CPU 31 stores the electronic mail received 
from another mail server in a mail memory area 
(referred to a mailbox) corresponding to the mail 
address in accordance with the electronic mail manage- 
5 ment application Program. - 

[0057] Identifiers are defined for classifying a mail 
address into a plurality of destinations as subaddresses 
and a plurality of memory areas corresponding to the 
subaddresses in the mailbox corresponding to the mail 

10 address as submailboxes. 

[0058] As will be described later, when a subaddress 
is added to the mail address of the received electronic 
mail, the CPU 31 discriminate the subaddress to store 
the received electronic mail in the submailbox. 

is [0059] Alternatively, this system may have mailboxes 
prepared in units of subaddress instead of dividing the 
mailbox corresponding to a given mail address into sub- 
mailboxes corresponding to the respective subad- 
dresses. In this case, the login user can access only the 

20 mailbox corresponding to his/her subaddress and the 
mailbox corresponding to his/her mail address having 
no subaddress, but cannot access other mailboxes. 
[0060] In addition, when a user terminal performs 
electronic mail receiving process through the com muni - 

25 cation line, the CPU 31 transmits the electronic mail to 
which the subaddress of the login user terminal is 
added or the electronic mail having no subaddress. 
[0061] The input unit 32 includes a keyboard having 
cursor keys, numeric keys, various function keys, and 

30 the like and a mouse as a pointing device. The input unit 
32 outputs the depression signal obtained by depress- 
ing a key of the keyboard to the CPU 31 , and also out- 
puts the operation signal obtained by operating the 
mouse to the CPU 31. 

35 [0062] The RAM (Random Access Memory) 33 has a 
work memory area for storing the above electronic mail 
management application program, input instructions, 
input data, process results, and the like. 
[0063] The display unit 34 is a CRT (Cathode Ray 

40 Tube), a liquid crystal display unit, or the like, and dis- 
plays the display data input from the CPU 31. 
[0064] The printer 35 prints, for example, the data cre- 
ated by the electronic mail management application 
program corresponding to the mail server 3. 

45 [0065] The communication control section 36 is con- 
stituted by a modem (MODEM: MOdulator/DEModula- 
tor), a terminal adapter (TA), a router, and the like, and 
performs control to communicate with an external 
device through a communication line such as a tele- 

so phone line, ISDN line, or leased line. The modem is a 
modulator/demodulator for modulating the digital data 
processed by the CPU 31 into an analog signal in the 
frequency band of the telephone line so as to communi- 
cate with an external device such as the personal com- 

55 puter 6 through the telephone line, and demodulating 
the analog signal input through the telephone line into a 
digital signal. The terminal adapter is a device for con- 
verting an existing interface into an I interface corre- 
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sponding to an ISDN to allow communication with an 
external device such as the personal computer 6 
through the ISDN line. When the personal computer 6 
connected to the router through the leased line is a 
component of a LAN (Local Area Network), the router > 
serves as a device for connecting the LAN on the pro- 
vider side including the mail server 3 to the LAN includ- 
ing the personal computer 6. 

[0066] The storage unit 37 has the storage medium 38 
in which programs, data, and the like are stored in 
advance. In general, this storage medium 38 is a mag- 
netic recording medium called a hard disk allowing high- 
speed access as compared with other types of storage 
media. The storage medium 38 is used to store the 
electronic mail management application program corre- 
sponding to the mail server 3, the data processed by 
this program, and the like. 

[0067] The electron mail management application 
stored in the storage medium 38 in the storage unit 37 
is a server application for managing transmis- 
sion/reception of electronic mail by performing commu- 
nication with communication terminals such as the PDA 
5 incorporating the PHS communication function and 
connected through the public network 2 or the radio 
base station 4, the PHS terminal 7 connected to the 
notebook PC 8. and the personal computer 6. 
[0068] Mailboxes corresponding to the mail addresses 
of the respective users are set in the storage medium 
38. The electronic mail received from another mail 
server is stored in the mailbox corresponding to the mail 
address as the destination of the mail. 
[0069] Each mailbox set in the storage medium 38 is 
divided into subrnailboxes in correspondence with sub- 
address classifying a mail address into a plurality of 
destinations. In this case, in each submailbox. the elec- 
tronic mail having the corresponding subaddress added 
thereto and received as a destination from another mail 
server is stored. An access right is set in advance for 
the above mailbox or submailbox. For example, a login 
name and a password are set in advance in correspond- 
ence with each address and subaddress. Only the user 
who is discriminated as a user having an access right 
on the basis of the login name and password input by 
the user in accessing the mail server 3 can access the 
electronic mail having the subaddress or the submail- 
box. 

[0070] Of the above components, devices such as the 
input unit 32, the display unit 34. the printer 35. and the 
terminal adapter, router, or the like as the communica- 
tion control section 36 may not be dedicated to the mail 
server 3 and may be shared among various servers pre- 
pared in providers. 

[0071 ] FIG. 3 is a block diagram showing the configu- 
ration of the PDA 5 incorporating the communication 
function in FIG. 1 . Referring to FIG. 3. the PDA 5 is com- 
prised of a communication processing section 501, an 
antenna 502, a radio section 503, a speech conversion 
circuit 504, a loudspeaker 505. a microphone 506, a 



control section 507, a key input section 508, a display 
section 509. an interface 510. a RAM 512, a storage 
unit 513. and a storage medium 514. 
[0072] The communication processing section 501 

f converts the compressed speech signal input from the 
speech conversion circuit 504 or the compressed coded 
communication data input from the control section 507 
into a signal conforming to a predetermined radio com- 
munication scheme, and outputs it to the radio section 

io 503. The communication processing section 501 
demodulates the reception signal input from the radio 
section 503, converts the signal into digital data that can 
be read by the control section 507, and outputs the data 
to the control section 507. Alternatively, the communica- 

is tion processing section 501 converts the signal into a 
compressed speech signal and outputs it to the speech 
conversion circuit 504. 

[0073] The antenna 502 transmits/receives radio 
transmission signals/radio reception signals in a prede- 
20 termined frequency range between the radio base sta- 
tions 4. 

[0074] The radio section 503 is constituted by an RF 
modulation circuit and the like. The radio section 503 
modulates the signal input from the communication 
25 processing section 501 in accordance with a predeter- 
mined modulation scheme, converts it into a radio trans- 
mission signal in a predetermined frequency band, and 
outputs the signal to the antenna 502. The radio section 

503 also demodulates the radio reception signal in a 
30 predetermined frequency band which is input from 

through the antenna 502, and outputs the resultant sig- 
nal to the communication processing section 501. 
[0075] The speech conversion circuit speech codec 

504 compression-codes the speech input through the 
35 microphone 506. and outputs the resultant signal to the 

communication processing section 501. The speech 
conversion circuit 504 decodes the compressed speech 
signal input from the communication processing section 
501 , converts it into an analog signal, and outputs it to 

40 the loudspeaker 505. 

[0076] The loudspeaker 505 outputs the analog 
speech signal input from the speech conversion circuit 
504 as an audible sound. The microphone 506 senses 
user's speech and converts it into an analog speech sig- 

45 nal. and outputs it to the speech conversion circuit 504. 
[0077] The control section 507 stores the designated 
application program of various application programs 
corresponding to the PDAS incorporating the PHS com- 
munication function and stored in the storage medium 

so 514 in the storage unit 513 and various instructions or 
data input through the key input section 508 in the work 

memory area in the RAM 512, and executes various 
processes in accordance with the input instructions and 
input data and the application program stored in the 
55 RAM 512. The control section 507 stores the process 
result in the work memory area in the RAM 512. and 
displays it on the display section 509. The control sec- 
tion 507 also stores the process result, stored in the 
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work memory area, in the predetermined memory area 
in the storage medium 51 4 in the storage unit 51 3 which 
is designated by the input from the key input section 
508. 

[0078] In addition, the control section 507 executes 
the electronic mail application stored in the storage 
medium 514 in the storage unit 513 to perform elec- 
tronic mail transmission processing (see FIG. 6) to be 
described later. Upon determining that a subaddress is 
designated in transmission, the control section 507 
adds the subaddress as an identifier to the mail address 
of the destination. 

[0079] Similarly, in electronic mail reception process- 
ing ( see FIG. 7) to be described later, the control section 
507 accesses a given mailbox set in the storage 
medium 38 in the storage unit 37 of the mail server 3 
according to a POP command. If there is new electronic 
mail received by the mail server 3, the control section 
507 discriminates the subaddress by referring to the 
header of the electronic mail, and receives the elec- 
tronic mail having the mail address corresponding to the 
account or the subaddress for the receiver from the mail 
server 3. 

[0080] The key input section 508 has various keys 
such as a power key. an off-hook key. an on-hook key, a 
ten-key pad, and a playback key. and outputs various 
operation keys corresponding to key input operations to 
the control section 507. The display section 509 is con- 
stituted by a liquid crystal panel and the like, and dis- 
plays the display data input or designated by the control 
section 507. Note that a touch panel as an input section 
may be prepared on the surface of the display section 
509. 

[0081] The interface 510 is comprised of an RS-232C 
terminal, an IrDA port, a PC card slot, and the like. The 
PDA 5 can be connected to another portable terminal, a 
desktop personal computer, or the like through the inter- 
face 510. 

[0082] The RAM 512 forms a work memory area in 
which various data to be processed are temporarily 
stored when various control processes are executed by 
the control section 507. 

[0083] The storage medium 514 is permanently or 
detachably mounted in the storage unit 513. The stor- 
age medium 514 is a magnetic or optical recording 
medium or semiconductor memory. This storage 
medium 514 stores various control programs to be exe- 
cuted by the control section 507 to control the respec- 
tive components of the PDA 5 incorporating the PHS 
communication function. These control programs are 
stored in the form of program codes that can be read by 
the control section 507. The storage medium 514 also 
stores various application programs corresponding to 
the PDA 5 incorporating the PHS communication func- 
tion, the data processed by the respective processing 
programs, and the like. Data can be exchanged by 
mounting this storage medium 514 on a desktop per- 
sonal computer, another portable terminal, and the like. 



[0084] The application programs stored in the storage 
medium 514 include an electronic mail application. This 
electronic mail application is used to transmit/receive 
electronic mail by performing communication with the 

5 mail server 3 connected through a communication line 
according to an electronic mail protocol such as SMTP 
or POP (Post Office Protocol) (both of which are elec- 
tronic mail protocols to be used under the TCP/IP envi- 
ronment). This electronic mail application has various 

70 functions of assisting the electronic mail transmit- 
ting/receiving operation of the user. For example, the 
application serves to perform management (edition, dis- 
play, storage, deletion, and the like) of transmis- 
sion/reception electronic mail files, management of a 

75 mail address book, setting of a transmission/reception 
schedule, encryption, decryption, and the like. 
[0085] The mail address book created by the elec- 
tronic mail application is stored in the storage medium 
514. In this mail address book, mail addresses, user 

20 names, user telephone numbers, addresses, and 
memos, and the like are registered in correspondence 
with each other. 

[0086] Assume that each of subaddress for classifying 
a mail address corresponding to one account into a plu- 

25 rality of destinations is added to the mail address to 
allow a plurality of users to use the same mail address 
account. In this case, a plurality of sets of mail 
addresses, user names, user telephone numbers, 
addresses, memos, subaddress designated for the 

30 respective users, mail addresses corresponding to 
accounts and the like are registered in the mail address 
book. 

[00871 FIG. 4 is a block diagram showing the configu- 
ration of the personal computer 6. Referring to FIG. 4, 

35 the personal computer 6 is constituted by a CPU 61 , an 
input unit 62, a RAM 63. a display unit 64, a printer 65, 
a communication control section 66. a storage unit 67, 
and a storage medium 68. The respective components 
except for the storage medium 68 are connected to 

40 each other through a bus 69. 

[0088] The CPU 61 stores the designated application 
program of the various application programs corre- 
sponding to the personal computer 6 and stored in the 
storage unit 67 and the various instructions and data 

45 input through the input unit 62 in the work memory area 
in the RAM 63, and executes various processes in 
accordance with the input instructions, the input data, 
and the application program stored in the RAM 63. The 
CPU 61 stores the process result in the work memory 

so area in the RAM 63. and displays it on the display unit 
64. The CPU 61 then stores the process result, stored in 
the work memory area, in the location in the storage 
medium 68 in the storage unit 67 which is designated by 
the input from the input unit 62. 

55 [0089] In addition, similar to the control section 507 of 
the PDA 5 incorporating the communication function in 
FIG. 3, the CPU 61 executes the electronic mail applica- 
tion stored in the storage medium 68 in the storage unit 
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67 to execute electronic mail transmission processing 
(see FIG. 6) and electronic mail reception processing 
(see FIG. 7) (to be described later). 
[0090] The input unit 62 includes a keyboard having 
cursor keys, numeric keys, various function keys, and i 
the like and a mouse as a pointing device. The input unit 
62 outputs the depression signal obtained by depress- 
ing a key of the keyboard to the CPU 61 . and also out- 
puts the operation signal obtained by operating the 
mouse to the CPU 61. 

[0091 ] The RAM 63 has a work memory area for stor- 
ing a designated application program, input instructions, 
input data, process results, and the like. 
[0092] The display unit 64 is a CRT (Cathode Ray 
Tube), a liquid crystal display unit, or the like, and dis- 
plays the display data input from the CPU 61 . 
[0093] The printer 65 prints, for example, the data cre- 
ated by various application programs corresponding to 
the personal computer 6. 

[0094] The communication control section 66 is con- 
stituted by a modem, a terminal adapter, a router, and 
the like, and performs control to communicate with an 
external device through a communication line such as a 
telephone line. ISDN line, or leased line. 
[0095] The storage medium 67 has the storage 
medium 68 in which programs, data, and the like are 
stored in advance. This storage medium 68 is a mag- 
netic or optical recording medium or semiconductor 
memory. The storage medium 68 is permanently or 
detachably mounted in the storage unit 67. The storage 
medium 68 stores various application programs corre- 
sponding to the personal computer 6. the data proc- 
essed by the respective processing programs, and the 
like. 

[0096] The application programs stored in the storage 
medium 68 in the storage unit 67 include an electronic 
mail application. This electronic mail application is used 
to transmit/receive electronic mail by performing com- 
munication with the mail server 3 connected through a 
communication line according to an electronic mail pro- 
tocol such as SMTP. POP. or the like. This electronic 
mail application has various functions for assisting the 
electronic mail transmitting/receiving operation of the 
user. For example, the application serves to perform 
management (edition, display, storage, deletion, and 
the like) of transmission/reception electronic mail files, 
management of a mail address book, setting of a trans- 
mission/reception schedule, encryption, decryption, 
and the like. 

[0097] The mail address book created by the elec- 
tronic mail application is stored in the storage medium 
68. In this mail address book, a plurality of sets of mail 
addresses, user names, user telephone numbers, 
addresses, and memos, and the like are registered in 
correspondence with each other. 
[0098] Assume that each of subaddress for classifying 
a mail address corresponding to one account into a plu- 
rality of destinations is added to the mail address to 



allow a plurality of users to use the account In this case, 
as shown in FIG. 5, a plurality of sets of mail addresses, 
distant user names, distant user telephone numbers, 
addresses, mail addresses, subaddresses. memos, and 

; the like are registered in the mail address book in sub- 
address designated for the respective users, mail 
addresses corresponding to accounts. 
[0099] The programs, data, and the like to be stored 
in the storage medium 68 may be received from another 

io device connected through a communication line or the 
like. In addition, a storage unit having the storage 
medium 68 may be mounted in another device con- 
nected through a communication line or the like to allow 
the use of the programs, data, and the like stored in the 

is storage medium 68 through the communication line. 
[0100] The notebook PC (Personal Computer) 8 in 
FIG. 1 has substantially the same configuration as that 
of the personal computer 6 in FIG. 4 except that the PC 
8 in FIG. 1 is connected to the PHS terminal 7 through 

20 a PC card slot or the like to perform communication 
through the PHS terminal 7. 

[0101] The PHS terminal (radio telephone set) 7 in 
FIG. 1 has the same configuration as that of the com- 
munication-function of the PDA 5 incorporating .the 

25 radio communication function in FIG. 3. Since the com- 
munication performed by connecting this radio tele- 
phone set 7 to the notebook PC 8 is almost the same as 
that performed by the PDA 5 incorporating the radio 
communication function, illustration and a detailed 

30 description of the corresponding configuration will be 
omitted. 

[0102] FIG. 6 is a flow chart showing the electronic 
mail transmission processing to be performed when the 
electronic mail created by the PDA 5 incorporating the 
35 radio communication function is to be transmitted to the 
mail server 3 through the radio base station 4 and the 
public network 2. 

[01 03] The operation associated with the electronic 
mail transmission processing in the first embodiment 
40 having the above configuration will be described next 
with reference to FIG. 6. 

(Electronic Mail Transmission Processing from PDA 5 
Incorporating Radio Communication Function to Mail 
45 Server 3) 

[0104] In the PDA 5 incorporating the radio communi- 
cation function in FIG. 3. when the user inputs an 
instruction to start the electronic mail application with 

so the key input section 508. the control section 507 reads 
out the electronic mail application program from the 
storage medium 514 and stores it in the work memory 
area in the RAM 51 2. and starts executing the program. 
When the user inputs an instruction to create mail with 

55 the key input section 508. the control section 507 exe- 
cutes the mail edition (or creating) program of the elec- 
tronic mail application, and displays the mail edition 
window on the display section 509 (step S1). 
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[0105] When the user inputs an instruction to termi- 
nate the mail edition processing after inputting a distant 
user name, a mail address corresponding to a destina- 
tion account, a subject a message, and the like by 
using the key input section 508, the control section 507 
determines whether an instruction to transmit the edited 
(or created) mail is input or not(step S2). 
[0106] If it is determined in step S2 that no mail trans- 
mission instruction is input, the transmission of the mail 
is suspended, and the edited mail is stored in a prede- 
termined memory area in the storage medium 514 (step 
S3). The suspended mail stored in the storage medium 
514 is transmitted later, when a transmission instruction 
for the suspended mail is input. 

[0107] If it is determined in step S2 that a mail trans- 
mission instruction is input, the control section 507 
refers to the mail address book stored in the storage 
medium 514 on the basis of the input contents in step 
S2 to determine whether the mail address and subad- 
dress of the destination are registered or not (step S4). 
[0108] If it is determined in step S4 that subaddress 
corresponding to the destination is registered in 
address book, the control section 507 add the subad- 
dress to the mail address as an identifier (step S5). and 
starts transmitting the mail to the mail server 3 (step 
S6). Upon completion of the transmission, the control 
section 507 terminates the electronic mail transmission 
processing. 

[0109] If it is determined in step S4 that no subad- 
dress is registered in the address book, the control sec- 
tion 507 starts transmitting the edited mail to the mail 
server 3 in FIG. 1 without adding any subaddress to the 
mail address (step S6). Upon completion of the trans- 
mission, the control section 507 terminates the elec- 
tronic mail transmission processing. 
[0110] If the mail address is "user name@organiza- 
tion name.country name", the subaddress as the identi- 
fier is added as follows: 

sample 1 : james@zzzzz.or.jp(xxxxx) ((xxxxx) is the 
subaddress) 

sample 2: james@zzzzz.or.jp"ooooo" ("ooooo" is 
the subaddress) 

[0111] This subaddress can be arbitrarily set except 
for the limitations that the period V and "@ H used in the 
format of a main address (a mail address assigned to 
one account) cannot be used. Note that both the elec- 
tronic mail application in the mail server 3 and the elec- 
tronic mail application in the PDA 5 or personal 
computer 6 must be programmed to be capable of rec- 
ognizing subaddress identifiers. Note that the method of 
adding subaddress is not limited to this. For example, a 
subaddress may be added as extension information to 
the header of an electric mail. 

[0112] If it is determined in step S4 that no subad- 
dress is designated for the address of the destination, 
the control section 507* starts transmitting the edited 



mail to the destination by regarding the address as a 
usual mail address having no subaddress (step S6). 
Upon completion of this transmission processing, the 
control section 507 terminates the electronic mail trans- 
s mission processing. 

(Electronic Mail Reception Processing from Mail Server 
3 to PDA 5 Incorporating Radio Communication Func- 
tion) 

10 

[01 1 3] The electronic mail reception processing to be 
performed when the PDA 5 incorporating the radio com- 
munication function (notebook PC 8 or personal compu- 
ter 6) receives electronic mail from the mail server 3 in 

is FIG. 1 through the public network 2 will be described in 
detail next with reference to the flow chart of FIG. 7. 
[01 1 4] In the PDA 5 incorporating the radio communi- 
cation function in FIG. 3, when the user inputs an 
instruction to start the electronic mail application with 

20 the key input section 508, the control section 507 reads 
out the electronic mail application program from the 
storage medium 514, stores it in the work memory area 
in the RAM 512, and starts executing the program. 
When the user inputs a mail reception instruction with 

25 the key input section 508, the control section 507 per- 
forms dial-up connection (i.e.. the dial-up connection is 
to connect with a provider's server using a internet pro- 
tocol through a public network) with a provider, personal 
computer communication company, or the like that has 

30 a mail server for managing the mail address of the user, 
in accordance with the dial-up connection settings set 
by the user. 

[01 1 5] More specifically, first of all, the control section 
507 transmits a communication channel allocation 

35 request signal to the radio base station 4 through a con- 
trol channel, receives the communication channel allo- 
cated by the radio base station 4 in response to the 
allocation request, and shifts to the allocated communi- 
cation channel. The control section 507 then reads out 

40 the dial-up connection setting data stored in the storage 
medium 514 in the storage unit 513, and transfers the 
telephone number data set in the dial-up connection 
setting data to the communication processing section 
501. The communication processing section 501 con- 

45 verts the telephone number data into a signal conform- 
ing to the TDMA/TDD scheme, and outputs it to the 
radio section 503. The radio section 503 converts this 
signal into a transmission signal in a predetermined fre- 
quency band in accordance with the n/A shift QPSK 

so scheme, and outputs it to the antenna 502. The radio 
transmission signal representing an originating request 
is transmitted from the antenna 502 to the radio base 
station 4. 

[0116] Upon reception of the signal representing the 
55 originating request from the PDA 5 incorporating the 
radio communication function through the radio base 
station 4, the public network 2, and the communication 
channel, the mail server 3 performs termination 
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response processing to set a call with the PDA 5. When 
a communication path is set between the PDA 5 and the 
mail server 3, the control section 507 transmits/receives 
data to/from the mail server 3 in accordance with the 
TCP/IP protocol setting data set in the dial-up connec- 
tion setting data. 

[01 1 7] After the dial-up connection, the control section 
507 is performed a login process (including a certifica- 
tion process) according to a login data (e.g.. a login 
name (account), a password, etc.). 
[0118] The PDA 5 TCP-connected to the mail server 
3 in the above manner accesses the corresponding 
mailbox set in the storage medium 38 in the storage unit 
37 of the mail server 3 according to a POP command. If 
newly received electronic mail is present in the mail 
server 3, the control section 507 refers to the header of 
the electronic mail to determine whether a subaddress 
as an identifier is added to the destination mail address 
of the electronic mail (or in the header of the electronic 
mail) or not. The control section 507 performs this deter- 
mination processing for each electronic mail (step S11). 
[0119] If it is determined in step S1 1 that no subad- 
dress is added to the newly received electronic mail, the 
control section 507 receives the electronic mailhaving 
the mail address corresponding to the account from the 
mail server 3 (step S14). and stores the received elec- 
tronic mail in the storage medium 514. The control sec- 
tion 507 displays the received electronic mail on the 
basis of a user's instruction (step S15). The control sec- 
tion 507 then disconnects the communication channel 
from the mail server 3, and terminates the electronic 
mail reception processing. That is, the control section 
507 is performed a logout process. 
[0120] if it is determined in step S11 that a subad- 
dress is added to the newly received electronic mail, the 
control section 507 determines whether the subaddress 
of the newly received electronic mail corresponds to the 
login user or not (step S12). 

[0121] If the subaddress does not correspond to the 
login user, the control section 507 determines that the 
electronic mail is addressed to another user, and per- 
forms the logout without receiving any electronic mail 
from the mailbox set in the storage medium 38 in the 
storage unit 37 of the mail server 3 (step S13). 
[0122] If it is determined in step S12 that the subad- 
dress of the newly received electronic mail corresponds 
to the login user, the control section 507 designates the 
subaddress and receives the electronic mail from the 
mail server 3 (step S14), and stores the received elec- 
tronic mail in the storage medium 51 4. The control sec- 
tion 507 displays the received electronic mail on the 
basis of the user's instruction (step S15). The control 
section 507 then disconnects the communication chan- 
nel and terminates the electronic mail reception 
processing (logout). 

[0123] In the above description of the electronic mail 
transmission processing (see FIG. 6) and the electronic 
mail reception processing (see FIG. 7). the PDA 5 incor- 



porating the radio communication function is used to 
access the mail server 3 through the radio base stations 
4 and the public network 2. However, this description 
applies to a case wherein access is made by using the 
5 personal computer 6 or the radio communication unit 7 
to which the notebook PC 8 is connected. 
[01 24] Assume that a submailbox is set in a mailbox 
set in the storage medum 38 of the mail server 3. and 
access is made to the mailbox and the submailbox 
io through the PDA 5 incorporating the radio communica- 
tion function. In this case, the control section 507 may 
perform a login process to access the mailbox or sub- 
mailbox on the basis of the login name (including sub- 
address) and password input for the right 
is [0125] When folders are prepared for the respective 
subaddress in the mail server 3. and the folders are 
classified according to the respective subaddress, the 
control section 507 may access only the folder corre- 
sponding to the self-subaddress and the common 
20 folder. That is. the mail server 3 limits to access to the 
mailbox corresponding to the mail address by the login 
process including the subaddress. 
[0126] According to the configuration described 
above, when mail is to be transmitted to the mail server 
25 3 from the PDA 5. the control section 507 of the PDA 5 
incorporating the radio communication function reads 
out the electronic mail application program from the 
storage medium 514 in response to the instruction input 
from the key input section 508. stores it in the work 
30 memory area of the RAM 512, and starts executing the 
program. The control section 507 then edits the elec- 
tronic mail, and detects whether a transmission instruc- 
tion is input for the edited electronic mail. If it is detected 
that the transmission instruction is input, the control 
35 section 507 detects, on the basis of the mail address 
book stored in the storage medium 514, whether the 
mail address and subaddress of the destination are reg- 
istered or not. If it is determined that the subaddress is 
registered, the subaddress corresponding to the desti- 
40 nation is added as an identifier to the mail address, and 
the electronic mail is transmitted to the mail server 3. If 
it is determined that no subaddress is registered, the 
electronic mail is transmitted to the mail server 3 without 
adding any subaddress to the mail address. 
45 [0127] When mail is to be received from the mail 
server 3. the control section 507 of the PDA 5 incorpo- 
rating the radio communication function performs TCP 
connection with the mail server 3 by predetermined 
^communication processing, and accesses the corre- 
so sponding mail box set in the storage medium 38 in the 
storage unit 37 of the mail server 3 according to a POP 
command. If newly received electronic mail is present in 
the mail server 3, the control section 507 refers to the 
header of the electronic mail to determine whether a 
55 subaddress as an identifier is added to the destination 
mail address of the electronic mail (or in the header of 
the electronic mail) or not. The control section 507 then 
receives the electronic mail having the mail address cor- 
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responding to the account and the mail added the self- 
subaddress from the mail server 3. 
[0128] When a submailbox is set in a mailbox set in 
the storage medium 38 in the above reception process- 
ing, the CPU 31 limits to access to the mailbox or sub- 
mailbox on the basis of the login name, the subaddress 
and password input for the right. 
[0129] When folders are prepared for the respective 
subaddress in the mail server 3. and the folders are 
classified according to the respective subaddress. the 
control section 507 may access only the folder corre- 
sponding to the self-subaddress and the common 
folder. 

[0130] When, therefore, individual management of 
electronic mail can be realized by using subaddress, 
and one account can be used by a plurality of users, the 
following effects can be obtained. - 
[0131] First, each user can receive only electronic 
mail to which the subaddress of the user is added, and 
hence can protects his/her privacy. 
[0132] Therefore, the user can freely transmit elec- 
tronic mail. 

[0133] In addition, all the users of the same account 
receive electronic mail to which only the mail address 
assigned to the account is added. The common elec- 
tronic mail can therefore be transmitted to all the users 
by transmitting it upon adding the mail address 
assigned to the account thereto. This can save the labor 
of transmitting electronic mail to each user. 
[01 34] Second, since this system is designed to allow 
each user to receive only electronic mail addressed to 
himself/herself, the time required for connection to a 
provider can be minimized, thereby eliminating waste in 
various points, e.g., communication expenses, time, 
and the power consumed by the communication termi- 
nal. 

[0135] Third, all the users need not acquire accounts 
respectively, and hence the charges for accounts can 
be saved. 

(SECOND EMBODIMENT) 

[01 36] In the first embodiment, a subaddress for clas- 
sifying the mail address corresponding to one account 
into a plurality of destinations is used to allow a plurality 
of users to the same mail address. 
[0137] In contrast to this, one user may use a subad- 
dress for classifying the mail address corresponding to 
one account into a plurality of destinations. For exam- 
ple, the user can selectively use subaddress for elec- 
tronic mail reception depending on a situation, e.g., a 
subaddress for business electronic mail and a subad- 
dress for private electronic mail. 
[0138] In an electronic mail communication system 
according to the second embodiment, the user uses 
one mail address for a plurality of destinations by using 
subaddress, and reception of electronic mail is control- 
led based on a reception condition table. The reception 



condition table stores a reception allowable status for 
every subaddress. The reception allowable status 
denotes a time zone during which the reception of an 
electronic mail having the subaddress is allowed or a 

s place in which the reception (download) of an electronic 
mail having the subaddress is allowed. This system will 
be described below with reference to FIG. 8. 
[01 39] As the same components of the basic configu- 
ration of the electronic mail communication system of 

10 the second embodiment as those of the first embodi- 
ment, the components shown in FIGS. 1 to 4 are used 
without any change, and a detailed description thereof 
will be omitted. 

[0140] A position detection means is provided in a 

is radio base station 4 in FIG. 1 or a host center station of 
the radio base station 4 so that the base station informa- 
tion or area information obtained on the basis of position 
registration performed by the radio communication func- 
tion can be provided. 

20 [01 41 ] A control section 507 of a PDA 5 incorporating 
a radio communication function in FIG. 3 reads out an 
electronic mail application from a storage medium 514, 
and executes electronic mail reception processing (to 
be referred to as electronic mail reception processing 2 

25 hereinafter) according to the second embodiment. First 
of all. the control section 507 reads out the reception 
conditions registered in advance by the user from the 
storage medium 514, together with the application pro- 
gram, and sets and executes them. This reception con- 

30 drtion is used to selectively use a subaddress that 
allows reception in accordance with a time zone or 
place or limit the use of a subaddress in accordance 
with a time zone or place in which reception is allowed. 
[0142] The control section 507 accesses the corre- 

35 sponding mailbox set in a storage medium 38 of a mail 
server 3 in response to a POP command. If there is 
newly received electronic mail in the mail server 3, the 
control section 507 refers to the header of the electronic 
mail to determine whether or not a subaddress is added 

40 to the mail. 

[01 43] The control section 507 has a clocking function 
of measuring the time to detect a current status. The 
control section 507 also receives position information 
from the radio base station 4 to detect a current status. 

45 The control section 507 collates the current status such 
as the time and the position information with a reception 
allowable status corresponding to the subaddress 
added the received mail, thereby determining whether 
or not the reception of the newly received mail is 

so allowed. The control section 507 receives (downloads) 
the electronic mail having a subaddress when the cur- 
rent status coincides with the reception allowable status 
corresponding to the subaddress. Otherwise, the con- 
trol section 507 disconnects the communication chan- 

55 nel and terminates electronic mail reception processing 
2 without receiving the electronic mail newly received by 
the mail server 3. 

[01 44] The operation of the second embodiment hav- 
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ing the above configuration will be described next with 
reference to the flow chart of FIG. 8. 
[0145] In the PDA 5 incorporating the radio communi- 
cation function in FIG. 3. when the user inputs an 
instruction to start the electronic mail application by i 
operating a key input section 508, the control section 
507 reads out the electronic mail application program 
from the storage medium 514, stores it in the work 
memory area in a RAM 512, and starts executing the 
program. 

[0146] The control section 507 then reads out recep- 
tion conditions from the storage medium 514, and sets 
the reception allowable statuses and the corresponding 
subaddress in the RAM 512 (step S21). 
[0147] These reception allowable statuses and the 
corresponding subaddress are input/registered by the 
user in advance and stored in the storage medium 514 
in a storage unit 513. With this reception allowable sta- 
tus, for example, time information indicating that "only 
business mail can be received until 17 : 00" or the like 
and place information indicating that "only business mail 
can be received in office" or the like can be set corre- 
sponding to the subaddress. Note that this time measur- 
ing is performed by the clocking section of the control 
section 507. and detection of a place is realized by the 
base station information or area information obtained on 
the basis of position registration performed by the radio 
communication function. 

[0148] When the user inputs an instruction to receive 
the mail with the key input section 508. as mentioned 
about, the control section 507 performs dial-up connec- 
tion and login process with a provider. 
[0149] The PDA 5 TCP-connected to the mail server 
3 in the above manner accesses the corresponding 
mailbox set in the storage medium 38 in a storage unit 
37 of the mail server 3. If there is electronic mail newly 
received by the mail server 3, the control section 507 
refers to the header of the electronic mail to determine 
whether or not a subaddress as an identifier is added to 
the destination mail address of the electronic mail (or in 
the header of the electronic mail) (step S22). 
[0150] If it is determined in step S22 that no subad- 
dress is added to the newly received electronic mail, the 
control section 507 receives all the electronic mail hav- 
ing the mail address corresponding to the account from 
the mail server 3 (step S24), and disconnects the com- 
munication channel, thereby terminating the electronic 
mail reception processing. 

[0151] If it is determined in step S22 that a subad- 
dress is added to the newly received electronic mail, the 
control section 507 receives the position information 
from the radio base station 4, and measures the time by 
using the clocking function. The control section 507 
then collates the position information received from the 
radio base station 4 and the time measured by the 
clocking function with the reception allowable status 
corresponding to the subaddress. to determine whether 
or not the electronic mail having the subaddress can be 



received (step S23). 

[0152] H the position information and the time do not 
coincide with the reception allowable status correspond- 
ing to the subaddress, the control section 507 deter- 
> mines that the reception of the electronic mail is not 
allowed. The control section 507 then performs logout 
process without receiving the electronic mail from the 
mailbox set in the storage medium 38 in the storage unit 
37 of the mail server 3 (step S25). 
10 [01 53] If it is determined in step S23 that the reception 
of the electronic mail is allowed, the control section 507 
receives the electronic mail from the mail server 3 (step 
S24). The control section 507 then performs logout 
process and terminates the electronic mail reception 
is processing. 

[01 54] In the above description of the electronic mail 
transmission processing (see FIG. 6) and the electronic 
mail reception processing (FIG. 7), the PDA 5 incorpo- 
rating the radio communication function is used to 
20 access the mail server 3 through the radio base stations 
4 and the public network 2. However, the same applies 
to a case wherein the mail server 3 is accessed by using 
a personal computer 6 or a radio communication unit 7 
to which a notebook PC 8 is connected. r 
25 [0155] Meanwhile, assume that each mailbox set in 
the storage medium 38 is divided into submailboxes in 
correspondence with subaddress for classifying a mail 
address into a plurality of destinations, or folders are 
prepared for the respective subaddress in the mail 
30 server 3 and classified according to the respective sub- 
address. In this case, before access to a mail box, the 
control section 507 may receive position information 
and measures the time to perform collation with the 
reception allowable status. Then, the control section 
35 507 may access only the summaibox (folder) having the 
subaddress corresponding to the reception allowable 
status that coincides with the measured time and the 
mailbox (common folder) corresponding to the account, 
and receive the electronic mail. 
40 [0156] According to this configuration described 
above, in an electronic mail communication system 1 of 
the second embodiment, when mail reception process- 
ing 2 is designated, the control section 507 reads out 
the electronic mail application from the storage medium 
45 514 and the input/registered reception allowable sta- 
tuses, executes the application, and sets the reception 
allowable statuses. The PDA 5 incorporating the radio 
communication function is TCP-connected to the mail 
server 3 by predetermined connection processing, and 
so accesses the corresponding mail box set in the storage 
medium 38 in the storage unit 37 of the mail server 3 
according to a POP command. If there is electronic mail 
newly received by the mail server 3, the control section 
507 refers to the header of the electronic mail to deter- 
55 mine whether or not a subaddress as an identifier is 
added to the destination mail address of the electronic 
mail (or in the header of the electronic mail). If it is deter- 
mined that no subaddress is added to the newly 
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received electronic mail, the control section 507 
receives the electronic mail to which only the mail 
address corresponding to the account is added from the 
mail server 3. 

[0157] If it is determined that a subaddress is added 
to the newly received electronic mail, the control section 
507 collates the position information received from the 
radio base station 4 and the time measured by the 
clocking function with the reception allowable status 
corresponding to the subaddress to determine whether 
or not the reception of the electronic mail having the 
subaddress is allowable. 

[01 58] If it is determined that the reception of the elec- 
tronic mail having the subaddress is not allowed, the 
control section 507 determines that the electronic mail 
cannot be received. The control section 507 then dis- 
connects the communication channel and terminates 
the electronic mail reception processing without receiv- 
ing any electronic mail from the mail box set in the stor- 
age medium 38 in the storage unit 37 of the mail server 
3. If it is determined that the reception of the electronic 
mail having the subaddress is allowed, the control sec- 
tion 507 determines that the electronic mail can be 
received. The control section 507 then receives the 
electronic mail from the mail server 3 and disconnects 
the communication channel, thereby terminating the 
electronic mail reception processing. 
[0159] With the use of subaddress corresponding to 
reception allowable statuses, each electronic mail can 
be manage independently. When each user uses one 
account while assigning it to a plurality of destinations, 
the following results can be obtained. 
[0160] First, each user need not acquire a plurality of 
accounts, and hence can save the charges for 
accounts. 

[0161] Second, electronic mails can be selectively 
received as. for example, business mail and private 
mail, by making reception allowable statuses corre- 
spond to subaddress. 

[0162] Note that the configuration of the second 
embodiment, in which reception allowable statuses are 
input/registered in advance to the storage medium 514, 
the reception allowable statuses are made to corre- 
spond to subaddress, and reception control is per- 
formed by using the base station information or area 
information based on position registration performed by 
clocking function of the control section 507 and the 
radio communication function, can be applied to the first 
embodiment. 

(THIRD EMBODIMENT) 

[01 63] In the first and second embodiments, when the 
mail server 3 is to be accessed by using the PDA 5 
incorporating the radio communication function or the 
notebook PC 8 to which the radio communication unit 7 
is connected, radio communication is performed 
through the radio base stations 4. When the mail server 



3 is to be accessed by using the personal computer 6, 
the personal computer 6 is directly connected to the 
public network 2. 

[01 64] In the first embodiment, subaddress and users 
s are made to correspond to each other, and one mail 
address corresponding to each account is classified into 
addresses of respective users by the subaddress, 
thereby allowing a plurality of users to use the common 
account. 

10 [01 65] In the second embodiment, the subaddress are 
made to correspond to the reception conditions, and 
one mail address corresponding to each account is 
classified into plural reception condition by the subad- 
dress, thereby allowing each user to use the subad- 

15 dress. 

[0166] In contrast to this, in the third embodiment, 
radio communication is performed by using a so-called 
indoor base station (or parents base station of a cord- 
less phone) 9 as a master unit with respect to a PDA 5 

20 incorporating a radio communication function or a radio 
communication unit 7, and a personal computer 6 is 
wired to the indoor base station 9 to be used. Subad- 
dress are made to correspond to the PDA 5. the radio 
communication unit 7, and the wired personal computer 

25 6 which are used as subsidiary units so that one mail 
address corresponding to each account is classified into 
addresses of plural communication devices, e.g., per- 
sonal computers, thereby allowing a plurality of devices 
to use the common account. 

30 [0167] Since the basic configuration of the electronic 
mail communication system of the third embodiment is 
the same as that of the first embodiment, the configura- 
tion shown in FIGS. 1 to 4 is used without any change, 
and a detailed description thereof will be omitted. 

35 [01 68] In the third embodiment, as in the first and sec- 
ond embodiments, all the PDA 5 having the radio com- 
munication function, the radio communication unit 7, 
and the personal computer 6 wired to the indoor base 
station 9 can be used. For the sake of simplicity, how- 

40 ever, a case wherein the PDA 5 is used as a subsidiary 
unit of the indoor base station 9 will be exclusively 
described below. 

[01 69] FIG. 9 shows the configuration of an electronic 
mail system 10 according to the third embodiment. 

45 Referring to FIG. 9, in the electronic mail system 10, the 
PDA 5 having the radio communication function, the 
personal computer 6, or the radio communication unit 7 
connected to a notebook PC 8 can access, through the 
indoor base station 9, a mail server 3 connected to a 

so public network 2. 

[0170] Referring to FIG. 9, the indoor base station 9 
can be used as a telephone set connected to the public 
network 2 through a line (e.g., a subscriber line) and 
also serves as a master unit when the PDA 5 or the 

55 radio communication unit 7 is used as a cordless phone. 
[01 71 ] FIG. 1 0 is a block diagram showing the config- 
uration of the indoor base station 9. Referring to FIG. 
10, the indoor base station 9 is comprised of a commu- 
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nication processing section 901. an antenna 902, a 
radio section 903. a speech conversion circuit 904. a 
loudspeaker 905. a microphone 906. a control section 
907. a key input section 908. a display section 909, an 
interface 910. a RAM 912. a storage unit 913. a storage 
medium 914. and an NCU 915. 
[0172] The communication processing section 901 
converts the compressed speech signal input from the 
speech conversion circuit 904 or the compressed coded 
communication data input from the control section 907 
into a signal conforming to a predetermined radio com- 
munication scheme, and outputs it to the radio section 
903. The communication processing section 901 out- 
puts the reception data string input from the radio sec- 
tion 903 to the control section 907 or outputs the 
received compressed speech signal to the speech con- 
version circuit 904. 

[0173] The antenna 902 transmits/receives radio 
transmission signals and radio reception signals in a 
predetermined frequency band between the PDA 5 
incorporating the radio communication function and the 
radio communication unit 7. 

[0174] The radio section 903 is constituted by an RF 
conversion/modulation circuit and the like. The radio 
section 903 modulates the §igna1 conforming to a pre- 
determined communication scheme and input from the 
communication processing section 901 in accordance 
with a predetermined modulation scheme, converts the 
modulated signal into a transmission signal in a prede- 
termined frequency band, and outputs it to the antenna 
902. The radio section 903 also converts the radio sig- 
nal in the predetermined frequency band which is input 
through the antenna 902 into an intermediate frequency 
signal, demodulates the radio reception signal conform- 
ing to the predetermined modulation scheme, converts 
the signal into a data string, and outputs it to the com- 
munication processing section 901 . 
[0175] The speech conversion circuit 904 compres- 
sioncodes the speech input from the microphone 906. 
and outputs the resultant data to the communication 
processing section 901. In addition, the speech conver- 
sion circuit 904 decodes the compressed speech signal 
input from the communication processing section 901. 
converts the signal into an analog signal, and outputs it 
to the loudspeaker 905. 

[0176] The loudspeaker 905 outputs the analog 
speech signal input from the speech conversion circuit 
904 as sounds. The microphone 906 senses user's 
speech, converts it into an analog speech signal, and 
outputs it to the speech conversion circuit 904. The 
. loudspeaker 905 and the microphone 906 constitute a 
handset when the indoor base station 9 is used as a tel- 
ephone set. 

[0177] The control section 907 reads out the desig- 
nated application program of the application programs 
corresponding to the indoor base station 9 and stored in 
the storage medium 914 in the storage unit 913, and 
stores the program in the work memory area in the RAM 



912. together with various instructions and data input 
with the key input section 908. The control section 907 
then executes various processes in accordance with the 
input instruction and input data and the program stored 

5 in the RAM 912, stores the process result in the work 
memory area in the RAM 912. and displays it on the dis- 
play section 909. The control section 907 stores the 
process result, stored in the work memory area, in the 
location in the storage medium 914 in the storage unit 

10 913 which is designated by the input from the key input 
section 908. 

[0178] The control section 907 executes electronic 
mail termination notification processing (see FIG. 12) 
(to be described later) or executes electronic mail trans- 
15 fer processing (see FIG. 14) when an electronic mail 
transmission request in response to the mail termina- 
tion notification is transmitted from the PDA 5 incorpo- 
rating the radio communication function. 
[01 79] The control section 907 installs a communica- 
te tion driver corresponding to a useable communication 
port, terminal, slot and the like (describe after) in a com- 
munication program. That is. the control section 907 
communicates with an external apparatus through the 
communication port, terminal, slot or the like. 
25 [0180] The key input section 908 has various.keys 
such as a power key. an off -hook key. an on-hook key. a 
ten-key pad, and a playback key. and outputs various 
operation keys corresponding to key input operations to 
the control section 907. The display section 909 is con- 
30 stituted by a liquid crystal panel and the like, and dis- 
plays the display data input or designated by the control 
section 907. 

[01 81 ] The interface 91 0 is comprised of an RS-232C 
terminal, an IrDA port, a PC card slot, and the like. The 

35 indoor base station 9 can be connected to a portable 
terminal, a desktop personal computer, or the like 
through the interface 910 using the communication pro- 
gram installed in the each communication driver. In the 
case of the electronic mail system 10 in FIG. 9. for 

40 example, the personal computer 6 is connected through 
the RS-233C terminal. 

[0182] The RAM 912 forms a work memory area in 
which various data to be processed are temporarily 
stored when various control processes are executed by 

45 the control section 907. 

[0183] The storage medium 914 is permanently or 
detachably mounted in the storage unit 913. The stor- 
age medium 914 is a magnetic or optical recording 
medium or semiconductor memory. This storage 

so medium 914 stores various control programs to be exe- 
cuted by the control section 907. These control pro- 
grams are stored in the form of program codes that can 
be read by the control section 907. 
[0184] The above control programs include an elec- 

55 tronic mail application. This electronic mail application is 
used to receive electronic mail by performing communi- 
cation with the mail server 3 connected through a com- 
munication line according to an electronic mail protocol 
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such as POP. This electronic mail application includes a 
program for electronic mail termination notification 
processing (see FIG. 12) (to be described later) and a 
program for electronic mail transfer processing (see 
FIG. 14) (to be described later), and manages the elec- 
tronic mail sent to a plurality of subaddress correspond- 
ing to the respective terminals such as the PDA 5 
incorporating the radio communication function, the per- 
sonal computer 6, and the radio communication unit 7 in 
a unified way. In addition, a local mailbox 914a like the 
one shown in FIG. 1 1 is set in the storage medium 914 
in the storage unit 913. 

[0185] Referring to FIG. 1 1 , a plurality of sets of termi- 
nal telephone numbers and terminal abilities are stored 
in the local mailbox 914a in correspondence with the 
respective subaddress, and received mail data are 
stored at the respective subaddress. 
[01 86] Each of subaddress is added to a mail address 
allocated to one account when the mail address is to be 
classified into a plurality of destinations. The subad- 
dress are the same as those described in detail in the 
first embodiment. 

[0187] The terminal telephone numbers are data for 
making the respective subaddress correspond to the 
respective terminals. As the terminal telephone num- 
bers, data indicating the devices to which the terminal 
used by the user is to be connected are stored in corre- 
spondence with the respective subaddress. For exam- 
ple, the telephone numbers of the PDA 5 incorporating 
the radio communication function and the radio commu- 
nication unit 7 (or the identification numbers of the ter- 
minals to be locally used. e.g., subsidiary unit numbers) 
are designated. In addition, with regard to the terminal 
wired to the indoor base station 9 through the interface 
910, the communication port number of the port, the ter- 
minal, or the slot to which the terminal is connected is 
designated. 

[0188] The terminal abilities are data representing the 
various abilities or specifications of the respective termi- 
nals corresponding to the respective subaddress. 
Although the types of terminals are set in FIG. 1 1 , data 
indicating display performance, the presence/absence 
of a sound function, or graphic performance can be set 
in detail in practice. Alternatively, the ability information 
of each type of terminal may be stored in a ROM 91 1 in 
advance, and data indicating "terminal ability" may be 
automatically acquired by setting the product name of 
each terminal. By setting this "terminal ability", for 
example, the image data added to mail can be selec- 
tively processed. For example, this image data is not 
transferred to a terminal having no image display func- 
tion, e.g., the PDA 5 incorporating the radio communica- 
tion function. 

[0189] The NCU (Network Control Unit) 915 is a 
device (e.g., a TA (Terminal Adapter) as an ISDN net- 
work terminating device) to be used when the indoor 
base station 9 is connected to the public network 2 
through a subscriber line to transmit/receive data. The 



NCU 915 performs control to make transmission/recep- 
tion data pass through a switching apparatus. 
[01 90] The operation of the third embodiment having 
the above configuration will be described next with ref- 
5 erence to FIGS. 1 1 to 14. 

(Electronic Mail Reception Notification Processing in 
Indoor Base Station 9) 

10 [0191] The electronic mail reception notification 
processing performed by the indoor base station 9 in 
FIG. 9 will be described first with reference to the flow 
chart of FIG. 12. In the reception notification process- 
ing, all the mails are simultaneously received from the 
15 mail server 3 through the public network 2, and each of 
the terminals corresponding to the respective subad- 
dress is notified of reception of new mail. 
[0192] Referring to FIG. 12, the control section 907 
monitors whether the current time coincides with a pre- 
20 determined time set by the user in advance (step S31) 
or not. If the current time does not coincide with the pre- 
determined time, the control section 907 keeps monitor- 
ing whether the current time coincides with the 
predetermined time. If it is determined in step S31 that 
25 the current time coincides with the predetermined time, 
the control section 907 performs dial-up connection with 
a provider, personal computer communication com- 
pany, or the like which has a mail server for managing 
the mail address of the user, in accordance with the dial- 
30 up connection settings set by the user, and performs 
login process corresponding to a login data (e.g., login 
name, password, etc.), and starts a reception procedure 
(step S32). In this case, the mail server is accessed at 
predetermined intervals. However, the mail server may 
35 be accessed upon reception of a termination notification 
based on an electronic mail termination notification 
service (the service of notifying the termination of elec- 
tronic mail when the electronic mail is terminated by the 
server). 

40 [0193] The control section 907 reads out the dial-up 
connection setting data stored in the storage medium 
914 in the storage unit 913, and outputs the telephone 
number data set in the dial-up connection setting data to 
the NCU 915. The NCU 915 transmits an originating 
45 request to the public network 2. 

[0194] Upon reception of the signal representing the 
originating request from the NCU 91 5 of the indoor base 
station 9 through the public network 2, the CPU 31 of 
the mail server 3 performs termination response 
so processing to connect a communication path to the 
indoor base station 9. When the communication path is 
connected between the indoor base station 9 and the 
mail server 3, the control section 907 transmits/receive 
data to/from the mail server 3 in accordance with the 
55 TCP/IP protocol setting data set in the dial-up connec- 
tion setting data. 

[0195] After the above TCP connection, the control 
section 907 accesses the corresponding mail box set in 
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a storage medium 38 in a storage unit 37 of the mail 
server 3 according to a POP command to determine 
whether there is newly received mail that is not down- 
loaded yet (step S33). If it is determined that there is no 
non-downloaded mail, the control section 907 discon- 
nects the call from the mail server 3 and terminates the 
electronic mail termination notification processing. 
[0196] If it is determined in step S33 that there is non- 
downloaded mail, the control section 907 downloads 
the non-downloaded mail from the mail server 3 and 
receives it (step S34). The control section 907 then 
refers to the header of the received mail to determine 
whether a subaddress identifier is added to the destina- 
tion mail address (or as extension information) of the 
received mail (step S35). 

[0197] If it is determined in step S35 that a subad- 
dress is added to the received mail, the control section 
907 stores the received mail in the corresponding mem- 
ory area of the local mailbox 914a set for mail having 
subaddress in the storage medium 914 in the storage 
unit 913 (step S36). 

[0198] rf it is determined in step S35 that no subad- 
dress is added to the received mail, the control section 
907 stores the received mail in the common memory 
area in FIG. 1 1 , which is set as an area used upon 
reception of general mail, in the storage medium 914 in 
the storage unit 913 (step S37). 
[01 99] When the received mail is stored in the prede- 
termined area in step S36 or S37. the control section 
907 refers to the terminal number set in correspond- 
ence with each subaddress in the local mailbox 914a in 
FIG. 1 1 to determine whether the terminal correspond- 
ing to the destination (subaddress) of the received mail 
is ready for communication or not(step S38). 
[0200] If it is determined in step S38 that the terminal 
corresponding to the destination of the received mail is 
not ready for communication because, for example, the 
terminal is not connected to the indoor base station 9. 
the power is OFF. or the terminal is outside the commu- 
nication range, the control section 907 keeps monitoring 
whether the terminal corresponding the destination of 
the received mail is ready for communication or not. If it 
is determined in step S38 that the corresponding termi- 
nal is ready for communication, a mail reception notifi- 
cation is transmitted to the corresponding terminal to 
inform the terminal of the reception of a new mail 
addressed to the terminal (step S39). When the trans- 
mission of this mail termination notification is complete, 
the control section 907 disconnects the call from the 
mail server 3 and terminates the electronic mail termi- 
nation notification processing. 

[0201] Note that the above mail reception notification 
may be performed with character data. If the notification 
is addressed to the PDA 5 incorporating the radio com- 
munication function or the radio communication unit 7. 
the notification may be performed by using a speech 
message. 



(Electronic Mail Reception Processing in PDA 5 Incor- 
porating Radio Communication Function) 

[0202] The electronic mail reception processing per- 
5 formed by the PDA 5 incorporating the radio communi- 
cation function in FIG. 9 will be described next with 
reference to the flow chart of FIG. 13. tn this reception 
processing, when the PDA 5 receives an electronic mail 
reception notification upon electronic mail reception 
w notification processing performed by the indoor base 
station 9. the PDA 5 receives the electronic mail 
addressed to itself from the indoor base station 9. 
[0203] Referring to FIG. 1 3, the control section 507 of 
the PDA 5 incorporating the radio communication func- 
is tion determines whether the mail reception notification 
is recerved from the indoor base station 9 or not(step 
S41) H it is determined that no mail reception notifica- 
tion is received, the control section 507 performs 
processing other than that associated with the mail 
20 server 3 (step S42). 

[0204] If it is determined in step S41 that the mail 
reception notification is received from the indoor base 
station 9. the control section 507 performs radio com- 
munication with the indoor base station 9 to transmit a 
25 transmission request (include subaddress) for the elec- 
tronic mail corresponding to the mail reception notifica- 
tion received from the indoor base station 9 (step S43). 
[0205] In response to the mail transmission request 
from the PDA 5 incorporating the radio communication 
30 function, the indoor base station 9 executes electronic 
mail transmission processing in accordance with the 
flow chart of FIG. 14. as will be described later. Upon 
mail transmission by the electronic mail transmission 
processing executed by the indoor base station 9. the 
35 PDA 5 receives the transmitted electronic mail (step 
S44), and stores the received electronic mail in the stor- 
age medium 514, and displays the received electronic 
mail (step S45). The control section 507 then discon- 
nects the communication channel from the indoor base 
40 station 9 and terminates electronic mail reception 
processing 3 (step S46). 

(Electron Mail Transfer Processing Performed by Indoor 
Base Station 9) 

45 

[0206] The electronic mail transmission processing to 
be performed when the indoor base station 9 in FIG. 9 
receives a mail transmission request from the PDA 5 
incorporating the radio communication function will be 

so described next with reference to the flow chart of FIG. 
13. This transfer processing corresponds to the elec- 
tronic mail transfer processing performed by the indoor 
base station 9 between steps S43 and S44 performed 
by the PDA 5. as shown in FIG. 14. 

55 [0207] Referring to FIG. 1 4. the control section 907 of 
the indoor base station 9 detects whether a mail trans- 
mission request is received from each terminal or 
not(step S51). If a reception of a mail transmission is not 
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detected, the control section 907 performs processing 
other than that associated with the electronic mail trans- 
fer processing (step S52). 

[0208] If it is detected that a maii transmission request 
like the one in step S43 in the flow chart of FIG. 13 is 
received, the control section 907 of the indoor base sta- 
tion 9 connects a communication path to the mail server 
3 and refers to the "terminal ability* set in correspond- 
ence with each "subaddress", in the local mailbox 914a, 
shown in FIG. 1 1 , set in tha storage medium 914 in the 
storage unit 913 to determine the terminal as the trans- 
mission source of the mail transmission request. The 
control section 907 then transmits common (general) 
mail corresponding to the subaddress of the determined 
terminal and the mail address allocated to the account 
(step S53). 

[0209] In the third embodiment the PDA 5 incorporat- 
ing the radio communication function and the radio 
communication unit 7 perform radio communication by 
using the indoor base station 9 as a master unit. How- 
ever, when a mail transmission request is to be transmit- 
ted to the indoor base station 9, dial-up connection may 
be performed with respect to the telephone number set 
in the indoor base station 9. 

[0210] According to the configuration described 
above, in the electronic mail system 10 of the third 
embodiment, the indoor base station 9 executes the 
electronic mail termination notification processing 
shown in FIG. 12, and accesses the corresponding mail 
box of the mail server 3 at a predetermined timing (pre- 
determined time set by the user in advance, an elec- 
tronic mail termination notification service, or the like). 
Upon determining the reception of a new mail, i.e., the 
presence of non-downloaded maii, the indoor base sta- 
tion 9 downloads the non-downloaded mail from the 
mail server 3, and refers to the header of the received 
mail to determine whether a subaddress identifier is 
added to the destination mail address of the received 
mail or not. If it is determined that a subaddress is 
added to the received mail, the received mail is stored in 
the corresponding memory area in the local mail box 
914a. The indoor base station 9 then refers to the ter- 
minal number" set in correspondence with each "subad- 
dress** in the local mailbox 914a in FIG. 1 1 to determine 
whether the terminal corresponding to the subaddress 
indicating the destination of the received mail is ready 
for communication or not If it is determined that the cor- 
responding terminal is ready for communication, a mail 
termination notification is transmitted to the correspond- 
ing terminal. 

[021 1 ] Upon reception of the mail termination notifica- 
tion from the indoor base station 9. the communication 
terminal (the PDA 5 incorporating the radio communica- 
tion function, the radio communication unit 7, the per- 
sonal computer 6. or the like) transmits a transmission 
request for the electronic mail corresponding to the 
received mail termination notification to the indoor base 
station 9. In response to this transmission request, the 



indoor base station 9 executes electronic mail transfer 
processing (see FIG. 14) and refers to the "terminal 
ability" set in correspondence with each "subaddress" in 
the local mail box 914a, thereby transmitting the mail 
5 corresponding to the communication terminal. In 
response to mail transmission from the indoor base sta- 
tion 9, the communication terminal receives and stores 
the transmitted electronic mail. 

[0212] In this configuration, pieces of electronic mail 
10 sent to one mail address corresponding to one account 
are collectively received by the indoor base station 9 
and stored in the local mailbox 91 4a in units of subad- 
dress designated as destinations. Therefore, the termi- 
nals corresponding to the subaddress need not 
is independently access the mail server 3. This can save 
the traffic, communication expenses, time, power con- 
sumed by the communication terminals, and the like in 
accessing the mail server 3. 

[0213] In addition, the indoor base station 9 that has 

20 collectively received electronic mail from the mail server 
3 can transmit a mail termination notification to each ter- 
minal, the user of each terminal can know the reception 
of electronic mail at any time. This can enhance the 
usefulness of the electronic mail service. 

25 [0214] The present invention is not limited to the first 
to third embodiments and can be variously modified 
within the spirit and scope of the invention. For example, 
in the electronic mail communication systems 1 and 10 
of the first to third embodiments of the present inven- 

30 tion, the radio communication performed by the PDA 5 
incorporating the radio communication function, the 
radio communication unit 7, and the like may be per- 
formed by a mobile communication scheme using a 
mobile telephone, portable telephone, PHS. or the like. 

35 [0215] The first to third embodiments of the present 
invention have exemplified the electronic mail communi- 
cation systems 1 and 10 designed to provide electronic 
mail services. However, the present invention can be 
applied to other mail services (voice mail, character mail 

40 for pagers, and the like). 

[0216] in the third embodiment, the indoor base sta- 
tion 9 serves as a master unit for the PDA 5 incorporat- 
ing the radio communication function and the radio 
communication unit 7 to perform radio communication. 

45 In contrast to this, a file server in a personal computer 
LAN (Local Area Network) may have the same function 
as that of the indoor base station 9 to connect a public 
network to the LAN through a gateway device, and mail 
notification processing may be performed for the terrra- 

so nal or personal computer connected to the LAN. That is, 
the file server having the same function as that of the 
indoor base station 9 may be an electronic mail commu- 
nication system for receiving electronic mail having 
undergone communication protocol conversion and the 

55 like from the mail server 3 through the gateway device, 
and performing mail termination notification and mail 
transmission with respect to the PDA 5 incorporating 
the radio communication function, the radio telephone 
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unit 7, and the PC 6 wired to the LAN on the basis of the 
local mail box 914a. 

[021 7] In the above LAN. the PCs 6 need not be con- 
nected to each other through wires. That is, the present 
invention can be applied to a so-called radio LAN in 
which PCs are connected to each other through radio 
waves, infrared rays, laser beams, or the like. 
[0218] According to this configuration, the same 
effects as those of the third embodiment can be 
obtained in a personal computer LAN in an office or the 
like. When reception control is performed such that a 
reception condition and a subaddress can be set in 
each terminal as in the second embodiment, in particu- 
lar, the user of each terminal can know the reception of 
electronic mail at any time even on the move. This can 
further enhance the usefulness of electronic mail serv- 
ices. 

[0219] The configuration of the second embodiment, 
i.e., the configuration in which a reception condition is 
input to the storage medium 514 in advance, the recep- 
tion condition is made to correspond to a subaddress. 
and reception control is performed by using the clocking 
function of the control section 507 and the base station 
information or area information based on position regis- 
tration performed by the radio communication function, 
can be applied to the third embodiment. 
[0220] As described in the first to third embodiments, 
there are provided an electronic mail communication 
apparatus, electronic mail system, electronic mail com- 
munication method, and electronic mail transmission 
method which can send electronic mail to a plurality of 
destinations, as needed, by adding each subaddress to 
the mail address allocated to one account. 

Claims 

1. An electronic mail communication apparatus char- 
acterized by comprising: 



2. An electronic mail communication apparatus char- 
acterized by comprising: 

subaddress designating means (507) for desig- 
nating a subaddress which is added to a mail 
address to classify the mail address into a plu- 
rality of destinations; and 
reception means (501) for receiving electronic 
mail to which the subaddress designated by 
said subaddress designating means (507) is 
added. 



3. An apparatus according to claim 2, characterized 
by further comprising reception means (501) for 
receiving electronic mail to which no subaddress is 
added. 

5 

4. An apparatus according to daim 2, characterized 
by further comprising reception condition storage 
means (513, 514) for storing reception conditions 
corresponding to subaddress. and characterized in 

ro that 

said reception means (501) selectively 
receives an electronic mail based on the recep- 
tion condition corresponding to the subaddress 
75 added to the mail address. 

5. An electronic mail communication apparatus char- 
acterized by comprising: 

20 reception condition storage means (513. 514) 

for storing reception conditions corresponding 
to subaddress. the subaddress being added to 
a mail address to classify a mail address into a 
plurality of destinations; and 

25 reception means (501) for selectively receiving 

an electronic mail based on the reception con- 
dition corresponding to the subaddress added 
to the mail address. 

30 6. An apparatus according to claim 5, characterized in 
that said reception means (501) receives an elec- 
tronic mail to which no subaddress is added. 

7. An electronic mail communication apparatus char- 
35 acterized by comprising: 

reception means (501) for receiving an elec- 
tronic mail; 

terminal information storage means (513, 514) 
for storing terminal information which makes 
communication terminals correspond to a sub- 
address which is added to a mail address to 
classify the mail address into a plurality of des- 
tinations; and 

notification means (507) for specifying a com- 
munication terminal corresponding to the sub- 
address added to electronic mail received by 
said reception means (501) on the basis of the 
terminal information, and informing the speci- 
fied communication terminal, of the reception 
of the electronic mail addressed to the speci- 
fied communication terminal. 

8. An electronic mail communication system charac- 
55 terized by comprising a base station (9) and elec- 
tronic mail communication apparatuses (5). and 
characterized in that said base station (9) compris- 
ing: 



subaddress adding means (507) for adding a *o 
subaddress to a mail address, the subaddress 
classifying the mail address into a plurality of 
destinations; and 

transmission means (501) for transmitting elec- 
tronic mail to which the subaddress is added by 45 
said subaddress adding means. 
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reception means (901) for receiving an elec- 
tronic mail; 

storage means (913. 914, 914a) for storing the 
correspondence of subaddress classifying the 
mail address into a plurality of destinations and 5 
said electronic mail communication appara- 
tuses (5); and 

transmission means (901) for transmitting the 
electronic mail to one of the mail communica- 
tion apparatuses (5) corresponding to the sub- jo 
address added to the electronic mail received 
by said reception means (901) on the basis of 
the correspondence stored in said storage 
means (913.914,914a). 

15 

9. An electronic mail communication system charac- 
terized by comprising a mail server (3) for manag- 
ing electronic mail in units of mail addresses 
allocated to accounts and an electronic mail com- 
munication apparatus (5) communicated with said 20 
mail server (3), and characterized in that said mail 
server (3) comprising: 

reception means (36) for receiving electronic 
mails having an address and a subaddress 25 
classifying a mail address into a plurality of 
destinations; and 

storage means (37, 38) for storing the elec- 
tronic mail received by said reception means in 
units of the subaddress. 30 

10. An apparatus according to claim 9, characterized in 
that said mail server (3) comprises: 

storage means (37, 38) for storing terminal 35 
information which makes the respective subad- 
dress correspond to other communication ter- 
minals; and 

transmission means (36) for transmitting the 
electronic mail to one of the mail communica- 40 
tion terminals corresponding to the subaddress 
added to the electronic mail received said 
reception means (36) on the basis of the termi- 
nal information stored in said storage means 
(37, 38). 45 

11. An electronic mail communication system charac- 
terized by comprising a mail server (3) for manag- 
ing electronic mail in units of mail addresses 
allocated to accounts and an electronic mail com- so 
munication apparatus (5), characterized in that said 
electronic mail communication apparatus (5) com- 
prises: 

subaddress adding means (507) for adding the 55 
first subaddress to a mail address, the subad- 
dress classifying the mail address into a plural- 
ity of destination's; 



38 

transmission means (501) of transmitting elec- 
tronic mail to which the first subaddress is 
added by said subaddress adding means; and 
reception means (501) for receiving electronic 
mail having a mail address to which a predeter- 
mined subaddress is added, and characterized 
in that 

said mail server (3) comprises: 
reception means (36) for receiving electronic 
mail having a mail address to which the second 
subaddress is added; and 
storage means (37 f 38) for storing the elec- 
tronic mail received by said reception means 
(36) in units of the second subaddress. 

12. An electronic mail communication system which 
includes a mail server (3) for managing electronic 
mail in units of mail addresses allocated to 
accounts and a plurality of communication termi- 
nals which are connected to said mail server (3), 
characterized in that said mail server (3) comprises: 

reception means (36) for receiving an elec- 
tronic mail having an address and a subad- 
dress classifying a mail address into a plurality 
of destinations; and 

storage means (37. 38) for storing the elec- 
tronic mail received by said reception means 
(36) in units of subaddress. 

13. A system according to claim 12, characterized in 
that said mail server (3) comprises: 

storage means (37, 38) for storing terminal 
information which makes the respective subad- 
dress correspond to other communication ter- 
minals; and 

transmission means (36) for transmitting the 
electronic mail to one of the mail communica- 
tion terminals corresponding to the subaddress 
added to the electronic mail received said 
reception means (36) on the basis of the termi- 
nal information stored in said storage means 
(37, 38). 

14. An electronic mail communication apparatus which 
transits/receives data to/from a base station (4, 4) 
including position registration means, characterized 
by comprising: 

storage means (513. 514) for storing positional 
conditions for reception of an electronic mail 
and subaddress classifying a mail address into 
a plurality of destinations in correspondence 
with each other; and 

reception means (501) for collating the posi- 
tional conditions with position information of 
said electronic mail communication apparatus 
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(5) which is received from said position regis- 
tration means of said base station (4. 4), and 
receiving electronic mail to which a subaddress 
corresponding to a reception condition that 
allows reception of the electronic mail is added. 5 

15. An electronic mail communication method in an 
electronic mail system, characterized by transmit- 
ting an electronic mail after adding each of subad- 
dress to the electronic mail, the subaddress 10 
classifying the mail address as a plurality of desti- 
nations. 

16. An electronic mail communication method in an 
electronic mail system, characterized by receiving is 
an electronic mail to which a mail address corre- 
sponding to an account is added and an electronic 
mail to which a subaddress is added, the subad- 
dress classifying the mail address as a plurality of 
destinations. 20 

17. A memory medium including computer-readable 
program codes for transmitting an electronic mail 
having a mail address allocated to a account, said 
memory medium comprising: 2$ 

a computer-readable program code storing a 
subaddress classifying a mail address into a 
plurality of destinations; 

a computer-readable program code selecting 30 
one of a plurality of destinations; and 
a computer-readable program code transmit- 
ting an electronic mail to a mail address to 
which the subaddress corresponding to the 
selected destination is added. 35 

18. A memory medium including computer-readable 
program codes for receiving an electronic mail hav- 
ing a mail address allocated to an account, said 
memory medium comprising: 40 

a computer-readable program code storing at 

least one of subaddresses classifying the mail 

address into a plurality of destinations; and 

a computer-readable program code receiving 45 

the electronic mail having at least one of the 

subaddresses 
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